introduction
The problem of studying the functional properties of an organism is one of having not only theoretical, but also practical significance in various areas of scientific knowledge -medicine, biology, psychology, as well as in the field of physical education and sports. It is known that the functional asymmetry of the muscles of the human body is one of the indicators of physical development, health, as well as coordination and coordination of movements, guided by the central nervous system. At the same time, the principle of optimal functioning and proper coordination of movements is considered one of the main ones in the process of vital activity, since it is an expression of harmony, orderliness and organization of living systems. The implementation of sports activities is closely related to the increased requirements for the functional state of the musculoskeletal system, since the latter is essential for achieving sports results and preventing possible injuries [12; 13; 17] . It was shown that functional muscular asymmetry can negatively affect the athlete's neuromuscular system, disrupting proprioception and regulation of movements, which can worsen not only the technique of their execution, but also lead to injury or diseases of the musculoskeletal system [1; 11; 20] . In addition, the data sources of the literature show that functional asymmetry can adversely affect athletic performance in various sports. In particular, basketball players have established differences in indicators of unproductive techniques in the performance of the last leading and nonleading hands [2] . The jumpers in the water show the negative effect of the asymmetry of the lower extremities on the technique of performing the jump, which is manifested in the early separation of one leg from the support and the asymmetric lift [3] . It has also been established that football players who have more than 3 years of sports experience have a large mass of tibia, a total lumbar section and voltage indices of one of the limbs, which is a consequence of constant impactresistant gravitational loads on the supporting leg [16] . Therefore, taking into account and stabilizing the individual profile of asymmetry-symmetry of an athlete is a significant reserve in improving the efficiency of the training process and finding ways to improve the sports result [5; 12] . purpose of the study: explore the dichotomy of the physical development of men who are engaged in triathlon and long-distance running on the highway.
Material and Methods of the research
When conducting complex biological surveys with the participation of amateur athletes, they adhered to the Helsinki Declaration of the World Medical Association on the ethical principles of medical research with human participation as the object of study [6] . The content of the maximum test loads and procedures for measuring physiological parameters complied with international rules and requirements for biomedical research involving human subjects. Testing was con-This work is licensed under a Creative Commons 4.0 International (CC BY 4.0) ducted after a day of rest with a standardized food and drinking regime. Persons tested were familiarized with the content of tests, measurement procedures and agreed to conduct them. 94 practically healthy (according to the data of dispensary examinations) physically active men who are planning to engage in triathlon and longer run on the highway took part in the testing. The study of body composition was carried out using bioelectric impedance analysis (analyzer Tanita-BC-418MA, Japan) [14] , the results of which correlate with the results of reference measurements using dual-energy x-ray absorptiometry [21] . The response of the cardiorespiratory system of the body to the physical stresses of the aerobic and anaerobic nature of energy supply was studied under standard laboratory conditions using the LE200C treadmill and the Oxoscopo Ergospirometric Complex (Viasys Healthcare, USA-Germany). Considering that measurements were made in an open system, the external breathing parameters were brought to BTPS conditions, and gas exchange -to STPD conditions. To assess physical performance, we used a test with a stepwise increasing load from an initial speed of 8 km h -1 every 2 minutes the speed (by 0,5 km h -1
) and the track inclination angle (by 0,2%) increased. Testing was carried out until the moment of "volitional fatigue" (arbitrary refusal of the subject to continue working) or to the impossibility of maintaining a given speed of movement within ±5%. According to the test results, the level of maximum oxygen consumption (VO2max), absolute and relative power of work (W, W kg -1 ) [4] were determined. Heart rate (HR, beats min -1 ) was recorded by radiotelemetric pulsometry (Sport Tester Polar810i, Finland). Statistical processing of the results was performed using an application package Statistica 6.0. The data were checked for normal distribution using the Shapiro-Wilk test. Since the data had an abnormal distribution, non-parametric methods were used. To establish differences between groups, the Kruskal-Wallace test was used [10] . The asymmetry coefficient (C AS ) for paired signs was calculated by the formula: C AS =100%(XY)/X, where X is the value of the larger of the symmetric indicators, Y is the value of the smaller of the symmetric indicators.
results of the research
Earlier, we showed that the level of physical performance of amateur athletes depends on the length of sports training and the age at which amateurs began to systematically train, and also groups for assessing the level of fitness according to the "critical" power of work were distinguished [9] . In addition, an interrelation was established between the main indicators of physical performance and component composition of the body, as well as individual hematological parameters [7; 8] . We found that amateur athletes exhibit a sufficient level of aerobic capacity, overall working capacity, cardiac cycle efficiency, and the ability of skeletal muscles to absorb oxygen [7] .
The results of these studies have shown that with relative power of work at the level of maximum oxygen consumption, all the isolated groups have significant differences among themselves (Table 1) the cardiorespiratory system to stress had a multidirectional tendency. So, if the maximum levels of pulmonary ventilation and oxygen consumption increase in each subsequent group, the HR indicators, although they do not have significant differences between themselves, in the 4th group were less corresponding in the 1st and 3rd groups, and the median values HR 5th group was the lowest among all other groups ( Table 1 ). The oxygen pulse rate (O 2 /HR) in the 5th group of athletes was also smaller than the previous one and had significant differences between the groups (Table 1 ). In general, such dynamics of indicators indicates that athletes with the highest level of physical fitness, the effectiveness of the heart cycle is growing not due to an increase in heart rate, but due to an increase in systolic volume, which is consistent with the data of other authors [22] .
We also carried out an analysis of body composition in different groups of physical performance in amateur athletes. The results showed that in age and height athletes of different groups do not differ among themselves, and there are significant differences in body weight only between athletes of the 2nd and 4th groups ( Table 2) .
Indicators of body mass index athletes in the first three
This work is licensed under a Creative Commons 4.0 International (CC BY 4.0) groups were higher, while the 4th and 5th ones were within the age range [23] . At the same time, athletes of the 4th and 5th groups, the absolute and relative fat content, both in individual segments of the body, and in general, was statistically significantly lower than the corresponding indices in other groups (Table 2) . That is, the higher the level of general physical performance of an amateur athlete, the lower his fat content. Our results are consistent with the data of other authors who obtained similar data on the negative association of fat content and developed load capacity for representatives of other sports [18; nineteen] . The relative water content of the athletes of the 4th and 5th groups was also significantly 3. higher in this way in men with a lower level of physical performance (Table 2 ).
In addition, we analyzed the relationship between the level of physical performance and manifestations of the asymmetry of the physical development of amateur athletes on the sagittal plane. The results indicate that the development of the muscles of the lower extremities is characterized by rightsided asymmetry for all groups of athletes (Table 3) . At the same time, the value of C AS increases with the increase in the level of physical performance from the 1st to the 4th group. But fans with a high level of preparedness have a decrease in this ratio. This suggests that the increase in the level of physical performance in amateur athletes leads to a decrease in the asymmetry of the physical development of the lower limbs along the sagittal plane.
conclusions / discussion
In most locomotives included in the triathlon and stadium race, the main work is performed by the muscles of the lower extremities. The muscles of the upper limbs are involved only at the triathlon swimming stage. In stair race, the muscles of the hands do not perform a significant amount of work, so their development during the training is practically not happening. The time of the swimming stage in the triathlon competitions is considerably shorter than the cycling and running stages, and the developed muscles of the hands, although helping to increase the speed of swimming, become an additional mass at other stages. So it is shown that a decrease in the mass of the limbs that perform the movement, as well as a decrease in the amount of fat and inactive muscle mass leads to a decrease in the energy cost of running [15] . In our opinion, the limited training loads on the muscles of the upper extremities are caused by the need to reduce inactive muscle mass when running and cycling and determines the constancy of the asymmetry factors of the upper limbs in groups with different specific power levels at the maximum oxygen consumption level (Table 3) .
But, with the development of the functional capabilities of the muscles of the lower extremities, the volume and intensity of the training loads on them are significantly higher for such arm muscles. When performing training exercises, a redistribution of the load between the muscles of the left and right side in favor of the stronger half can occur. Asymmetry of the load leads to uneven development of muscles and an increase in asymmetry in groups from first to fourth in terms of aerobic power. In a group with a high level of aerobic power, the increase in capacity is due to the equalization of the functional capabilities of the muscles of the left and right lower limbs in connection with the achievement of the boundaries of functional This work is licensed under a Creative Commons 4.0 International (CC BY 4.0) reserves, enhances endurance at the work of the legs. Also, lower indicators of asymmetry of the lower extremities may be a necessary condition for achieving high levels of functionality characteristic of the fifth group. This can be achieved through specially organized technical training. The difference in factors that increase aerobic performance in the group with its highest level in comparison with other groups, and a decrease in the asymmetry of the lower extremities in the athletes under study may be interrelated phenomena.
Thus, the majority of amateur athletes who engage in a triathlon or stair ride along the highway have an asymmetry of the lower extremities. The most pronounced asymmetry of the lower extremities was athletes of the fourth group, that is, with working capacity at the level of maximum oxygen consumption 4,0-4,5 W•kg -1 . In groups with the first to fourth, an increase in the asymmetry of the lower extremities is observed, whereas in a group with a high working capacity (4,6-5,5 W•kg -1 ) this tendency is violated, which may be a necessary condition for achieving high results.
the prospect of further research may be to establish a relationship between the indicators of asymmetry and the direction of physical and technical readiness.
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